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FOREWORD 


This  report  presents  the  results  of  the  cold  weather  hover  perfor¬ 
mance  tests  of  the  HH-53C  helicopter,  USAF  serial  number  68-10354.  Test¬ 
ing  was  conducted  between  8  January  and  26  February  1971  at  Eielson  Air 
Force  Base,  Alaska,  and  Fort  Greeley,  Alaska  in  conjunction  with  the 
HH-53C  cold  weather  tests,  under  the  authority  of  AFFTC  Project  Directive 
71-24. 


The  authors  of  this  report  wish  to  express  their  appreciation  to 
Mr.  Edward  I.  Seto  for  his  assistance  with  the  engineering  analysis. 

Foreign  announcement  and  dissemination  by  the  Defense  Documentation 
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Export  Control  Acts  as  implemented  by  AFR  400-10. 
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The  cold  weather  hover  performance  tests  were  conducted  in  conjunc¬ 
tion  with  the  cold  weather  tests  of  the  HH-53C  helicopter.  Interpreta¬ 
tion  of  the  results  of  this  test  along  with  previous  Category  II  tests 
resulted  in  an  adjustment  to  the  hover  performance  data  presented  in  FTC- 
SD-70-8 .  The  results  of  this  report  should  be  used  to  update  the  Flight 
Manual . 
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INTRODUCTION 


Previous  HH-53C  hover  performance  testing  (FTC-TR-70-3)  partially 
defined  rotor  blade  compressibility  and  resulted  in  the  recommendation 
that  additional  testing  be  conducted  to  more  completely  define  this 
effect. 

The  HH-53C  is  a  rescue-equipped,  twin-engine,  six-bladed,  fully 
articulated  rotor  helicopter,  manufactured  by  Sikorsky  Aircraft,  Division 
of  United  Aircraft  Corporation,  at  Stratford,  Connecticut.  The  aircraft 
is  powered  by  two  General  Electric  T64-7  engines  with  an  uninstalled, 
non-flow  limited,  rating  of  3,925  SHP  at  sea  level  standard  day.  Design 
rescue  mission  gross  weight  is  37,399  pounds  with  a  maximum  gross  weight 
of  40,750  pounds. 
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TEST  AND  EVALUATION 


Hover  performance  was  evaluated  at  wheel  heights  of  100,  80,  47, 

22  and  10  feet.  Performance  tests  at  two  different  M^ip  values  were 
flown  at  all  wheel  heights  except  80  feet.  Both  tethered  and  free  flight 
hovering  techniques  were  used  during  testing.  No  testing  was  accomplished 
in  winds  above  2  knots . 

Previous  data  for  the  HH-53C  (FTC-SD-70-8 ,  reference  1)  were  pre¬ 
sented  without  a  plot  of  wheel  height  versus  Cp  for  lines  of  constant  Op. 
In  correlating  the  data  acquired  during  the  cold  weather  tests  with  the 
previously  published  data  (FTC-SD-70-8) ,  it  was  necessary  to  construct  a 
crossplot  combining  data  from  both  tests. 

The  Flight  Manual's  Indicated  Torque  Required  to  Hover  chart  (A-7) 
was  in  error.  It  showed  torque  up  to  11-p*  /  _:’t  higher  than  was  actually 
required.  Interpretation  of  the  results  -f.  this  st  along  with  previous 
Category  II  tests  resulted  in  an  adjustment  to  the  hover  performance 
curves  presented  in  FTC-SD-70-8,  figures  ..  through  ',  appendix  I.  The 
data  presented  in  this  report  (figures  1  -circigh  2?<  should  be  used  to 
update  the  Flight  Manual.  (R  1)1 

Minus  6,000  feet  density  altitude  days  w*  re  a  rrequent  occurrence 
during  the  test  program  and  density  altitudes  below  minus  9,000  feet  were 
encountered.  In  such  cases  the  Indicated  Torq te  Required  To  Hover  chart 
(A-7)  in  the  Flight  Manual  did  not  have  suffc.ent  .range  to  be  used  for 
the  conditions  encountered.  The  range  of  thi  s  cha'-:  should  be  increased 
to  minus  10,000  feet  density  altitude  to  provide  adtquate  range  for  low- 
altitude,  cold  weather  operation.  (R  2) 


lumbers  indicated  at  (R  1),  ate.,  represent  the  corresponding  recommendation  numbers  as  tabulated  in  the 
Conclusions  and  Recommendations  section  of  this  report. 
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CONCLUSIONS  AND 
RECOMMENDATIONS 


The  Flight  Manual's  Indicated  Torque  Required  to  Hover  chart  (A- 7) 
was  in  error.  It  showed  torque  up  to  11-percent  higher  than  was  actually 
required.  Interpretation  of  the  results  of  this  test  along  with  previous 
Category  II  tests  resulted  in  an  adjustment  to  the  hover  performance 
curves  presented  in  FTC-SD-70-8,  appendix  I,  figures  1  through  6. 

1.  The  data  presented  in  this  report  should  be  used  to  update  the 
Flight  Manual  (page  2  ) . 

The  Flight  Manual  Indicated  Torque  Required  to  Hover  chart  (A- 7) 
did  not  have  sufficient  range  of  density  altitude  to  define  the  performance 
of  the  helicopter. 

2.  The  range  of  this  chart  should  be  increased  to  minus  10.000  feet 
density  altitude  (page  2  ). 
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